represents those external economies passed on to firms as a result of savings from the large-scale operations of the agglomeration as a whole. These are the forces that lead to the formation of industrial core regions and metropolitan regions.`Localisation economies' are the specific economies that relate to firms engaged in similar or interlinked activities, leading to the emergence of spatial agglomeration of related firms (industrial districts, localised industry clusters, etc). When it comes to the actual mechanisms that make up the agglomerative force, however, the distinction between the two is less clear.
After a period of relative neglect during the 1970s and 1980s, the 1990s have seen a marked resurgence of interest in these issues. To simplify the situation, one may argue that this has brought with it three shifts of research focus. First, there has been a withering of interest in issues related to internal economies of scale and scopeöand, generally, in the interest in the spatial properties of large industrial organisations (Walker, 1989 )öand a corresponding increase in the interest in agglomeration economies (Harrison, 1997; Malmberg, 1996) . Second, within the overall framework of agglomeration economies there has been a tendency to downplay the role of urbanisation economies, and to put more emphasis on localisation economies (Storper, 1995; . Third, in the analysis of localisation economies, there has been a tendency to move from transaction-cost approaches (Scott, 1983; 1988) to knowledge spillovers, innovation and learning (Scott, 1995; Malmberg et al, 1996; Maskell et al, 1998 ) in attempts to explain why similar and related firms locate together, and to identify the mechanisms whereby firms in agglomerations increase their competitiveness.
A major weakness of the recent literature lies, we argue, in the lack of balance between theoretical and conceptual development on the one hand, and more broadly based attempts to assess empirically the importance of agglomeration economies on the other (Sabel, 1989; Malmberg, 1997; Markusen, 1998) . Although scholars in economic geography and related fields have made considerable efforts to document the existence of agglomerations of similar and related firms and industries, as well as the magnitude of local linkages between firms within such agglomerations, they have devoted less careful attention to the performance of the firms studied (Appold, 1995, page 28) . Our main aim in this paper is to redress the balance by making an attempt to assess empirically the impact of various types of agglomeration economies on firm performance.
Agglomeration economies and export performance
In this paper we use data on Swedish export firms to analyse the impact of localisation and urbanisation economies on export performance. In line with other recent studies in this field (for example, Harrison et al, 1996) , we find that localisation economies, that is, the advantages that derive from the joint location of similar or related firms, are not as important as the many recent theoretical contributions on industrial districts, new industrial spaces, and innovative milieus have led us to believe. Instead, traditional scale economies, together with urbanisation economies, have a much larger effect on export performance.
There are several arguments in favour of the use of export performance as an indicator of the overall performance, or competitiveness, of manufacturing firms. First, firms that are able to penetrate a foreign market must have some advantage, both over domestic firms and in relation to other firms competing for customers in that market (Hymer, 1976) . Furthermore, if the volume of exports is large, this indicates that a firm offers customers in other countries products that have a high value-to-price ratio. It is, therefore, interesting to ask whether firms that are successfully competing in distant markets are located in such a way that localisation and urbanisation economies may help to explain their export performance.
Second, in the localisation economies literature it is often stressed that the local or regional milieu is a key factor behind global competitiveness. For example, Cooke recently argued that``Future economic success is expected from firms that are active in export markets, competitive in product and process markets and innovative in research, development and knowledge markets'' (1997, page 349, emphasis added). The use of export performance as an indicator of advantages deriving from the local milieu is, thus, in line with assumptions made by researchers in this area.
Third, urban and regional growth have often been associated with rapid increases in exports (Andrews, 1953; Alexander, 1954) . This association is made explicit in the export-base approach to regional growth which was developed in the 1950s by North (1955) and others. Regions with high levels of exports are able to take advantage of the productivity increases made possible by an extensive global division of labour. Thus, from a policy point of view, it is important to know to what extent agglomeration effects lie behind good export performance.
A related question concerns how export performance should be measured. One could argue that export as a share of total firm output would be the best indicator of firm competitiveness. Theoretical considerations, however, suggest that export volume is a better indicator. The argument can be illustrated in a standard demand-and-supply graph (see figure 1 ).
Let us assume that the potential export firm is producing a good that is differentiated in quality and performance from the products of competing firms. This implies that the firm is engaged in monopolistic competition and, therefore, is facing a downward-sloping demand curve in export and domestic markets. In order to maximise profits, this firm should choose levels of production and exports that equate marginal revenue with marginal costs. If, initially, the marginal cost curve of the firm is MC, then the profit-maximising export volume will be Q. Assume now that the firm makes an innovation, or benefits from an external economy that lowers the marginal cost curve to MC H . The profit-maximising export volume will then increase to Q H . That is, an increase in competitiveness will be directly mirrored in export volume. The reaction of an export-share measure to a reduction in marginal cost, however, is not well defined. Instead, it will depend on the elasticity of domestic demand. If domestic demand is as elastic as export demand, then the ratio of exports to domestic sales will Economies of scale, localisation and urbanisation among Swedish export firmsnot change because of a reduction in marginal cost. The export share, thus, will reflect not only the competitiveness of a firm but also demand conditions. Furthermore, research in the USA has shown that industries which do well in international trade also do well in the domestic market (Markusen et al, 1991) . In other words, it is not just that there is an independent domestic effect, but rather that the performance in one (exports) is generally associated with performance in the other, rendering a share variable problematic. Therefore, in this study where our main interest is competitiveness, export volume is a better measure than export share.
2 Agglomeration effects and export performance: theoretical foundations In the model which is specified in section 3 of this paper, three main types of economies are included: internal economies of scale and scope; localisation economies; and urbanisation economies. Without attempting to be comprehensive, in this section we review some of the theoretical arguments that have been proposed to account for these various types of economies.
Internal economies of scale and scope
In much of the recent literature on regional economic performance there is a clear bias against analysing the cost advantages that derive from increasing firm size. In this respect, the flexible-specialisation paradigm still controls the field of economic geography (Pyke and Sengenberger, 1992; Amin, 1994) . However, the fact that economies-of-scale arguments have been out of fashion in economic geography for a while does not imply that increasing firm size is without beneficial effects on productivity, cost, and export performance. On the contrary, the traditional arguments (Chandler, 1990) as to why increasing scale and/or broadening the scope of production might decrease the cost per unit are as valid as ever.`I nternal economies of scale exist when increases in the capacity of productive units lead to a more than proportional increase in output or decrease in unit cost. Internal economies of scope are said to exist where a single unit ... produces a range of related products or includes multiple phases of a complex production process such that the overall unit cost of production is less than the sum of what it would cost to manufacture the individual products in separate facilities. Economies of scope and scale need not occur together, but neither are they necessarily in conflict'' (Harrison, 1997, page 143) . Firms with a large production volume can bear large costs incurred in administration, research, marketing, etc. Increases in size will also enable a more detailed division of labour that will promote both a specialisation of the labour force and productivity growth. Therefore, firms that are large in comparison with other firms in their industry could be expected to be more competitive.
Competitive advantages may also arise from local specialisation. That is, when a geographical area specialises in a certain industry, skills specific to this industry will grow and specialised firms serving its needs will establish themselves, etc (Marshall, 1890 (Marshall, /1916 Porter, 1990; Saxenian, 1994) . If this local specialisation is the result of a joint location of different firms then it should be seen as an example of localisation economies, as is discussed below. Local specialisation may, however, also be the result of the expansion of a single firm. In such cases, the economies obtained from local specialisation are not localisation economies but rather an additional effect of expanding production scale. That is, they should be regarded as economies of scale or scope.
Localisation economies
Interest in the phenomenon whereby similar or related firms tend to benefit from being located close to each otheröand the localisation economies that are held to explain such firm behaviouröhas been growing rapidly in the last decade. Nevertheless, there are important forerunners to today's analysts (see Florence, 1948; Estall and Buchanan, 1961) . The key to localisation has traditionally been attributed to the minimisation of the distance between a firm and its trading partners, as well as to the rapidity with which communication can take place between customers and suppliers.
In comparison with the earlier contributions by Marshall, Hoover, Florence, Estall and Buchanan, and others, the recent literature in the field is characterised by a socially and culturally oriented analysis of the conditions that may foster localisation economies. There has been a turn away from issues related to transaction efficiency, toward issues related to the role of the local milieu in initiating and enhancing industrial competitiveness, notably through processes of learning and innovation. By and large, economies which arise from proximity of trading partners has given way to an interest in technological and information spillovers, defined in a broad sense Malmberg, 1997) .
The voluminous industrial-districts literature (see Pyke and Sengenberger, 1992 , for an overview) is particularly interesting in this context. Here, the overall argument is that a certain local industrial configuration ömany small firms in related industries or several juxtaposed rivals in the same industryötends to enhance firm competitiveness by triggering not only flexibility and dynamism in general but innovations and learning in particular. In regions with many firms in the same industry, there is a greater chance of contact with early adopters of a new technology, more rapid circulation of information about specific technologies, and a greater susceptibility to bandwagon effects from the greater mass of potential adopters (Kelley and Helper, 1999) . Is this argument valid? This is the question that originally motivated the empirical analysis presented in this paper. (2) 
Urbanisation economies
Whereas localisation economies are defined as the effect of an agglomeration of firms active in the same industry, urbanisation economies accrue from the agglomeration of firms irrespective of sectoral origin. Urbanisation and localisation economies are, to a large extent, shaped by the same mechanism. A difference of emphasis may be that urbanisation economies are sometimes seen as being more related to the benefits of sharing basic assets, resources, and institutions which are to be regarded as public goods (notably investments in infrastructure and the development of general labour markets), whereas localisation economies have traditionally leaned more toward the increased efficiency of economic transactions when carried out between firms located close to each other. Effects related to knowledge spillovers apply in both cases, however. In his early work, Pred (1966; 1977) was one of the most important proponents of the urbanisation economies hypothesis. In analysing the development of the US urban system, he singled out the circulation of specialised information as the key explanation of the fact that cities at the top of the urban hierarchy have managed to maintain their rank during the explosive development of the US economy since the early 19th century.
(2) Related approaches to the analysis of local and regional economic competitiveness have involved a search for explanations that lie at the intersection of the economy and the local or regional society at large, focusing on cultural and institutional issues in a broad sense. Saxenian (1994) argues that the continued dynamism of the agglomeration of firms in the computer and electronics industry in Silicon Valley is related to the dense social networks and open labour markets of the region, which encourage a culture of experimentation and entrepreneurship. Additional regional attributes that have been associated with innovation and learning ability include concepts such as conventions (Storper, 1995) , shared trust (Maskell et al, 1998) , and civic culture (Putnam, 1993) . All these contributions share an ambition to contextualise the economy, that is, to regard regional firm behaviour and performance as embedded in a wider societal framework (Sunley, 1996 ; Lee and Wills, 1997).
Cities with a central position in the system of information circulation were seen to have superior access to specialised information. And, because specialised information is the basis for successful business innovations, this informational advantage is transformed into a competitive advantage for firms in large urban regions. (3) 3 Modelling agglomeration effects: variables and hypotheses In order to test the effects of scale, localisation, and urbanisation economies on export performance we have estimated a regression model that is based on the theoretical considerations in the previous section. The data set analysed consists of information concerning the export performance of some 10 000 Swedish manufacturing firms in 1994 (see section 4, below).
Export performance: the dependent variable
The dependent variable in the model is the export performance of the individual firm, measured as the log of export value in Swedish crowns for each of the almost 10 000 firms in the sample. The use of log values makes the distribution of this variable confirm to a bell shape that is not unlike a normal distribution.
Scale economies
Economies of scale at the firm level are measured by a modified location quotient, in which firm employment is substituted for local industry employment in the formula. The standard location quotient measures local specialisation by comparing the local share of total (national) employment in the industry with the local share of total (national) employment in all industries. Values higher than 1 thus indicate specialisation in the industry in question. When firm employment is substituted for local industry employment in the formula, the resulting expression will be higher than 1 if local employment in this firm by itself is sufficient for generating a local specialisation in the industry. The formula is: firm employment national employment in industry Ä local employment, all industries national employment, all industries .
Firms that score high values on this measure are large both in relation to total industry employment and in relation to total local employment. Thus, they may enjoy scale economies both because of their large firm size and because the local milieu may be assumed to adapt to dominant firms. It could be questioned whether this effect of size relative to the local milieu should be considered as an advantage of scale. With a strict economic definition of scale economies, this would not be the case. However, in the agglomeration literature there is a broader definition of economies of specialisation that includes different adaptation processes taking place in the local milieu. We argue here that similar effects may be found when local specialisation is based on the expansion of a single firm. In Sweden in particular, where many smaller local labour markets are dominated by a single large firm, this is not an uncommon phenomenon (Lundmark and Malmberg, 1995) . The quotient is entered into the model in log values. Our first hypothesis is thus:
Hypothesis H1a: The more dominant the firm is in its industry and in its region, the more it will export.
(3) In a similar vein, Andersson (1985) writes of the city as a potentially`creative milieu', based on the prevalence of four preconditions: rich and varied competences, internal and external communications, synergy effects, and a general situation of structural instability. The basic idea is that the agglomeration of people and economic activity in a dense urban region creates the heterogeneity and interaction that makes for innovations and learning, regardless of whether firms in the city are directly engaged in collaboration and/or competition within a particular industry. This measure of firm-level scale economies has been complemented by a second variable in which scale and scope economies at the corporate level are measured (see Scherer et al, 1975) . This is a dummy variable which indicates whether the firm is a member of a corporate group or not. The hypothesis is that Hypothesis H1b: A firm belonging to a corporate group will have a higher export value.
Localisation economies
The presence of localisation economies is also measured by a location quotient. In this case, we use a location quotient based on the number of firms in the same industry, rather than the number of employees. The expression used is thus: local firms in industry total firms in industry Ä local firms, all industries total firms, all industries .
Our empirical measure of similar and related firms is thus industry based. This is not ideal, as it captures only one aspect of relatedness (see Maskell et al, 1998, pages 6^9) . Industries are generally defined on the basis of similarity in output. This means that firms producing similar products are defined as belonging to the same industry, and they can therefore (in principle) be assumed to compete in the same markets. This measure, however, does not automatically capture the relatedness that has to do with buyer^supplier relations and the like, as we know that firms frequently source many of their production inputs, machinery, and equipment from other industries. Nevertheless, in the absence of comprehensive data on interfirm linkages, the similarity dimension is important enough to justify this method.
The rationale for the use of numbers of firms, instead of employment, is that in the literature on industrial districts and related phenomena the presence of other similar firms is stressed as the basis for localisation economies. In order to check our results we have also run regressions using location quotients based on employment, but this did not appreciably affect the results. As before, the log value of the quotient is used in the regressions. The hypothesis is formulated:
Hypothesis H2: The larger the number of other firms in the region operating in the same industry, the larger the export value of the firm.
Urbanisation economies
As noted above, the key difference between localisation and urbanisation economies is that localisation economies embrace only the effects of similar and related firmsöin our case, firms in the same industry. Our measure of urbanisation economies is, therefore, the log value of the total number of export firms in the region. However, other local export firms in the same industry have already been included in the localisation economies measure. Therefore, in order to avoid double counting, these have been excluded from the urbanisation economies measures. The hypothesis is that Hypothesis H3a: The larger the total number of export firms in the region (outside the industry of the firm in focus), the larger is the export value.
In addition to this general measure of urbanisation economies, we have also included a measure of external economies that, at least in the Swedish context, is commonly acknowledged to have importance for the local industrial milieu. This is a dummy variable indicating the presence or absence of a local leader firm, defined as a firm with at least 500 employees. This could be seen as corresponding to a`hub firm' in a large-firm-dominated hub-and-spoke type of industrial district, identified by Markusen (1996) as perhaps a more common type of industrial district than those based exclusively on small and medium-sized firms. The hypothesis is that Hypothesis H3b: If at least one other large exporting firm is present in the region, the export value will be higher.
3.5`Density'
A key factor in most arguments about agglomeration effect is spatial density, both of people and of economic activity. The local environment is important because firms are located close to one another. However, the variables presented above do not contain any direct measure of density. Only to the extent that the territorial units used for the definition of local were of the same size would these measures have a clear density interpretation. In order to correct for this omission we have included an indirect measure of the general density of the region, defined as log (1/area), among the regressors. Thus, if the agglomeration argument is correct, this variable should have a positive sign:
Hypothesis 4: The higher the density of the region, the larger the export value.
Control variables
In addition to the aforementioned variablesödefined to capture different types agglomeration economyöwe have also included three control variables which although not related to agglomeration theory, are likely to influence export performance.
The first control variable is the log value of domestic sales. In many life-cycle theories of the firm it is maintained that export sales represent a later phase in firm development than to domestic sales (Cavusgil, 1980, page 275) . That is, a firm expands in its local market before it begins to export. By including domestic sales in the model we allow for this possibility. The second control variable is the log value of domestic sales interacted with an industry-specific dummy. It could be argued that the effect of domestic sales on export performance is industry specific. This means that some industries are characterised by a balanced expansion both of exports and of domestic sales, whereas others have less or more export earnings per Swedish crown of domestic sales. With this interacted variable we take this into account by estimating different domestic salesöexport sales relations for each industry (at the 2-digit level; for further discussion on industry aggregation, see below).
The third control variable is an industry dummy. Average export performance varies between industries, and this should be controlled for in a regression model of the kind that we are estimating.
Estimation
A common criticism of studies in economic geography is their``tendency ... to use highly disaggregated geographic units [but] highly aggregated industry units'' (Enright, 1993, page 9) . The study reported here is based on very detailed data in terms both of geographical and of industrial levels of aggregation. The industry classification is based on the Swedish standard for industrial classification, developed by Statistics Sweden. The first four levels (the 1-digit to 4-digit levels) are identical with NACE Rev.1 (Nomenclature Ge¨ne¨rale des Activite¨s Economiques dans les Communaute¨s Europe¨ennes). To the finest division in NACE, one further level of disaggregation (the 5-digit level) has been added in the Swedish classification. In the study, we report on estimates for the 3-digit, 4-digit, and 5-digit levels.
The model has been run at three different spatial levels: Sweden divided into 288 municipalities, 111 local labour-market regions, and 24 larger regions (counties), respectively, and the results are remarkably robust to changes in level of spatial aggregation. Below, we present estimations for municipalities and local labour-market regions.
Export performance of Swedish manufacturing firms: the database
The empirical study of agglomeration effects on export performance presented in this paper is based on unique empirical material, assembled and compiled by Statistics Sweden. The database includes all Swedish firms who were active exporters in 1994. For this empirical study, every manufacturing firm with a registered export value of at least SKr1000 (approximately US $130) have been selected. The 10 000 exporting manufacturing firms thus included in the data set account for more than three quarters of all Swedish exports (in all sectors). For each firm, we have information comprising annual turnover, annual export value, number of employees, industry classification, location, and corporate-group membership.
The data set is based on various registers held and maintained by Swedish authorities: the Register of Enterprises, the Register of Industrial Groups, the VAT register, and the Register of Exporting and Importing Firms. Data from these various sources have been matched by means of a registration number that is unique for each individual firm.
In total, Statistics Sweden identified 10554 exporting firms in Swedish manufacturing industry in 1994. This means that one in four manufacturing firms in Sweden were active exporters, and they accounted for no less than 89% of the total manufacturing employment that year. Of these firms 9988 reported an export value of at least SKr 1000, and total exports amounting to SKr 328 billion, which corresponds to 44% of the total turnover of these firms. The average (mean) firm had ten employees and an export value of SKr 400 000. As is discussed further below, however, the population of exporting firms is very heterogeneous in terms of the sizes both of export sales and of employment.
The general quality of the data is high, as they are based on primary sources. To identify an exporting firm, Statistics Sweden collected the customs declarations which firms are obliged to present to Swedish Customs when goods are shipped abroad. When these data are compared with the official trade statistics, some differences are revealed: our data underestimate the total export value by 5%, and the number of exporting firms by 16%. According to Statistics Sweden, the reason for this difference is that some of the customs-declaration forms cannot be included in the data set because important information (notably the organisation number) is missing.
A problem in the analysis of export performance divided by region is that the export value is not always registered by the plant where production actually took place, but in the place where the legal unit (that is, the firm) is registered. In the case of multilocational firms, this means that certain regions acquire a higher export value and other regions a lower export value than they should. This is a problem that cannot be adjusted for in this study, but on the other hand it is not as vital as it might seem. The problem is restricted to the cases where one firm carries out production at several different locations. (4) In the case of the major Swedish manufacturing corporations, domestic operations are normally divided among a number of subsidiary companies (according to business area or function), each of which is represented on the data base as a separate company. (5) The tendency during recent decades to decentralise the organisation of major firms, creating a separate profit centre for each business area, has certainly helped to limit the magnitude of this problem, and it should not affect the overall results presented. Second, there is theoretical support for regarding the`home base' of the firm as the correct locus for the value of the exports, as this is normally (4) For example, the company Volvo Trucks manufactures its cabs in Umea® in northern Sweden, whereas exports are registered in Go« teborg in the southwest.
(5) Thus, for example, the Volvo Group is divided into 22 companies, 14 of which are headquartered outside Go« teborg where the group has its home base. In the case of these 14 companies, their export value is not registered in Go« teborg, but at their respective subsidiary headquarters location.
where the main development work, etc takes place (Porter, 1990) . This problem also means that we cannot, in our data, distinguish between scale economies at the plant and the firm levels, respectively. However, more than one third of the export firms in our sample belong to a corporate group. This provides an opportunity to test whether scale economies generated in multilocational organisations may boost export performance.
Furthermore, what should be taken into consideration when the results of this study are evaluated is that the data include only direct exports, which means that supplies of goods to a domestic firm do not count as exports even though the domestic customer might in turn export the goods to the international market.
In addition, when interpreting the results of the analysis, three general characteristics of the industrial and regional structure of Sweden should be kept in mind. First, there is a rather noteworthy dominance of larger firms. The 1718 firms that reported an export value of more than SKr 10 million account for no less than 97% of the total Swedish manufacturing exports. They also account for three quarters of the total employment within the exporting section of Swedish manufacturing. This means that the remaining 8300 firms (83% of all exporting firms) are very small, in terms both of export value and of employment. (6) Second, natural-resource-based industries, such as pulp and paper, iron and steel, and metal products are still rather dominant exporters. They account for one third of the gross revenues of Swedish exports. Transportation equipment, telecommunications, (6) The skewed distribution is further illustrated by that fact that the 55 largest exporters alone, including the largest and most internationalised Swedish companies such as ABB, Electrolux, Atlas Copco, SKF, Sandvik, and Ericsson, account for more than half (52%) of all Swedish exports in manufacturing industry. These firms are also important in terms of employment: their share of the total employment in Swedish export firms amounts to more than 20%. (see table 1 ). Third, the general regional structure of Sweden is one of unevenness. Being a large but sparsely populated countryöwith fewer than nine million people for a surface area similar to that of Spain, or the state of CaliforniaöSweden exhibits great spatial variation in terms of manufacturing employment, output, and exports. The three major urban regionsöthe Stockholm, Go« teborg, and Malmo« regionsöaccount for 41% of the total export value.
Results
The results of the analysis are presented in table 2. The first three columns give the results of estimations in which the 111 labour-market areas are used as territorial units; in the last three columns the territorial units are the 288 municipalities. The table also contains estimations based on different industry aggregates. In columns 1 and 4 the industries defined at the 3-digit level are used; in columns 2 and 5 the 4-digit-level industries. In columns 3 and 6 industries defined at the most detailed level, that of 5 digits, are used.
In analysing these results it should be noted, first, that all the estimated parameters are significant at the 5% level or better. Most of them are significantly different from zero even at the 0.01% level. That is, we may be confident that all the included variables do have an effect on export performance. Two factors behind these high levels of significance should be noted. First, although the explanatory variables are to some degree correlated, they have enough independent variation to allow precise estimates Table 2 . Agglomeration effects on export performance, parameter estimates, and effect analysis (source: OLS estimations based on Statistics Sweden, primary data, 1994).
Labour-market area
Municipality of the parameters. Second, with almost 10 000 observations it is possible to obtain significant results even when the effects are modest. The second result to be noted is that all the estimated parameters have the expected signs, meaning that all the theoretically derived hypotheses meet the test and receive at least some support in this analysis. The parameter estimate for the scale economies measure shows that increases in scale lead to increases in exports. The localisation economies parameter shows that an increased presence of similar firms also increases exports. The urbanisation economies parameter also tells a story of possible spillover effects: that is, the more export firms there are in the local environment, regardless of industry, the higher the level of exports. Positive effects on exports are also found for firms belonging to a corporate group, and where there is a local leader firm. In addition, the density variable enters with the expected positive sign. Increasing density thus enhances the export performance of firms.
A third characteristic of these results is parameter stability. When the territorial unit and the industry definition are changed, nothing dramatic happens to the parameter estimates. Scale effects and urbanisation effects are more pronounced when the larger labour-market areas are used as territorial units. The effects of localisation, corporate-group membership and, above all, local leader presence are, on the other hand, stronger when the more narrowly delimited municipalities are used.
For most of the variables, changes in the industry definition have no effect whatsoever. As could be expected, the only changes occur for the localisation economies variable. The localisation economies effect is slightly stronger when a coarser industry division is used. This result is largely in line with what could be expected. With narrowly defined industries (such as the 4-digit and 5-digit levels of ISIC), fewer firms will be regarded as`part of the same industry', and it is reasonable to expect that the localisation economies variable would therefore appear less strong. On the other hand, if one emphasises the advantages of agglomerating firms that are very similar this result could be seen as somewhat surprising. It is also possible that the result may reflect misclassification at the most detailed industry level (Larsson, 1998) .
A fourth observation is that the model has a satisfactory level of explained variance. In this cross-section of very diverse firms, an R 2 above 0.5 indicates that the estimated model does a fair job in accounting for differences in export performance.
Our last, and most important, observation is based on the lower part of table 2 and has to do with differences in the explanatory power of the variables used. This lower part of the table reports the explained sum of squares accounted for by the different effects. A high value indicates that the variable accounts for a large part of the explained variance, whereas a low value would suggest that the variable in question is relatively unimportant for export performance. Here we find some results worthy of serious consideration by researchers interested in agglomeration effects.
The main finding here is that localisation economies öalthough strongly emphasised in the recent agglomeration literatureöexplain only a tiny proportion of exportperformance variance. According to the sum of squares estimates, the localisation effect is between 40 and 80 times smaller than the urbanisation economies effect, and between 50 and 100 times smaller than the effect of scale economies. That is, the estimated effects are almost inversely proportional to recent scholarly interest in the different types of agglomeration effects.
Density is another variable with a weak effect. Physical density should, therefore, not be overemphasised in discussions of agglomeration. Local leader firm presence and corporate-group membership are also variables with comparatively weak effects. However, both these variables have effects that are between 2 and 15 times as strong as the localisation effect.
Among the control variables, industrial sector is the strongest predictor of export performance. It also has a stronger effect than any of the theoretically motivated variables. Hence, a crude way to summarise these results would be to say that it is the old-fashioned type of economic geography, which is almost extinct today, in which economies of scale and sectoral composition are emphasised, that has given the most accurate identification of the important factors shaping firm performance.
Is there, then, a need to qualify these clear-cut results in view of the nature of our export data? Could it be, for example, that a bias results from the recording of export values at the location where the firm is registered rather than at the location of individual plants? This possibility cannot be dismissed immediately. Strictly speaking, our study is focused on effects of scale, localisation, and urbanisation on export activities. Thus, if export activities and manufacturing activities were completely spatially separated within firms, our findings would say nothing about location effects on manufacturing. Instead, our findings would have a bearing solely on export activities. However, Swedish manufacturing is not characterised by a complete spatial separation between export and manufacturing. This is evidenced by the fact that more than half of all employees in Swedish manufacturing firms are locally headquartered (Malmberg, 1995) . For the smaller manufacturing firms which dominate our sample this figure is even higher (Malmberg, 1990) . That is, although allocation of firm export to a single location within each firm raises some concerns that cannot be fully resolved without detailed case-by-case studies, it is, in our view, very unlikely that this accounting practice is indeed driving our results.
A more intriguing question is that of whether the use of export performance as a measure of competitiveness could, in some way, underestimate the importance of localisation economies. For example, it could be the case that manufacturing firms in a dense industrial district will tend to use wholesale distributors or hub firms for exports rather than being exporters themselves. We are not, however, completely convinced by this argument. Two cases need to be distinguished. The first is the case where final exporters are located in the same region as the industry agglomeration. If this is so, and the final exporter is in the same industry as the indirect exporters, then our measure will indeed capture the increase in exports that is assumed to be generated by localisation economies. However, if the final export firm is registered as, for example, a wholesale business, problems may arise. Then localisation economies will indeed be underestimated. The second case arises if the firms responsible for final exports are located outside the industry agglomeration. Here one argument is that this should not be seen as a case of localisation economies because the spillover effect is nonlocal. A contrary argument would instead maintain that the agglomeration generates localisation economies but that these economies do not show up in local export performance. Our conclusion is that these issues can safely be left for future research; they indicate a need for an elaboration of agglomeration theory which lies outside our scope in this essentially empirical paper.
Summary and conclusions
The empirical estimations presented in this paper support all of our hypotheses relating to the effect of structural variables on export performance. We have found that scale economies and urbanisation economies are, apart from industry effects, the most important determinants of exports. Corporate-group membership and local leader presence are also important effects, but of a lower magnitude. Localisation of similar firms in small municipalities or labour-market areas is not, however, an important booster of exports.
This result indicates that traditional Fordist mechanisms such as scale economies, complemented by corporate economies, and, to a degree, local leader effects, are still the most important determinants of export performance. There are also important local effects, but these are not the result of industry localisation: instead, they are caused by more general urbanisation economies.
Is it then possible to summarise these diverse findings under a general heading that gives us a picture of how competitiveness is influenced by structural factors? As we see it, the answer to this question is yes. High levels of export performance are unambiguously related to an increasing scale of operations. It is not necessarily the size of the export firm alone that matters, although firm size is, in this Swedish sample, the most important factor. Export performance is also promoted by the increasing scale of operation associated with urban agglomerations and corporate groups. The positive effect of a local leader firm indicates that increasing scale of operations has, in addition, a spillover effect on local export performance.
These results are not unique. As a matter of fact some of the theoretical claims in the literature on localisation economies in general, and industrial districts in particular, have recently been called into question both on conceptual (see, for example, Amin and Thrift, 1994 ) and on empirical grounds. We argued earlier that the weak point in contemporary research in economic geography and neighbouring disciplines is empirical validation. There has been something of a lacuna in the geographic literature regarding empirical evidence for the pervasiveness of industry agglomerations, as well as views of how, and to what extent, localisation strengthens firm performance. There are several problems involved here. The first is that there is a general lack of empirical work that goes beyond more-or-less anecdotal case studies (Malmberg, 1997; Markusen, 1998) . Sabel, who was instrumental in triggering the flexible specialisation debate in the mid-1980s (Piore and Sabel, 1984) , writes:`A proverb has it that`for example is not a proof'. Even a [long] list of modern industrial districts ... would still not warrant general conclusions about the expansionary potential of the small-firm system. Systematic efforts to assess the weight of such productive systems are in their infancy'' (Sabel, 1989, page 23) . Second, and more important in many ways, some evidence that has actually been presented recently does in fact point in a direction that does not support claims of pervasiveness of industry agglomeration and the beneficial effects of localisation on firm performance at all. For instance, Feldman (1993) , using detailed US industrial statistics for the period 1976^84, found that industry agglomeration decreased over time and that degree of industry agglomeration and average establishment size are positively correlated. In other words, the industries that show up as most agglomerated when standard measures of localisation are usedöthat is, the type of analysis upon which Krugman (1991a) for example, builds some of his argumentöare the industries where a few large firms are very dominant rather than the industries where many small and medium-sized firms form spatial clusters. Malmberg and Maskell (1997) have confirmed this latter conclusion in an analysis based on comprehensive industrial statistics for four Nordic countries. Furthermore, Staber (1996) , studying the muchcelebrated, allegedly flexibly specialised, industrial system of Baden-Wu« rttemberg, finds little evidence to suggest that business relations are locally embedded or that firms make substantial use of local institutional arrangements which might support cooperation and innovations. Staber concludes by stating that``... it seems impossible to claim that Baden-Wu« rttemberg represents an example of an industrial district'' (1996, page 313). On the basis of data on a large number of metal-working firms, Harrison et al (1996) provide empirical support for the hypothesis that urbanisation economies are more important than localisation economies in explaining spatial patterns of innovation and economic development. In a survey of more than 300 Swedish producers of machinery Larsson and Malmberg (1999) found that technological relations are localised to a considerable extent, but that there is a negative correlation between the degree of local technological embeddedness and innovative performance.
The research on industry agglomeration in general, and its more recent connection to the analysis of processes of industrial learning and innovation, has certainly come up with a rich and challenging research agenda. It has also been successful in the sense that some of these ideas are now increasingly being transformed into policy initiatives in the area of industrial and regional policy. There is a problem, however, in that some ideas have gone more or less directly from theoretical construct to policy programme, thereby partly jumping over the phase of empirical validation. Thus our results, together with those of other studies of the type mentioned above, kick the issue back to the theory builders, and in effect say``wait a moment''. The argument is not that agglomeration theory has got it all wrong, but simply that it needs further development öboth theoretically and methodologicallyöand a lot more careful empirical analysis. When it comes to determining under which conditions the industry of a region develops, the elusive concept of agglomeration economies will, despite the critical remarks made here, continue to be an important element. What needs to be explained, however, if the results reported here are to be taken seriously, is not agglomeration per se but rather the coexistence of large firms, large corporate groups, large urban agglomerations, and large industry agglomerations in the economic landscape.
